INTRODUCTION
Montenegro's historic objects of different time periods represent the national identity and culture of the country. In Montenegro the number of such objects accounts for 2578, 1980 of which are immovable objects. [01, 06] Some of these objects are located in areas remote from power networks, which impedes their restoration, protection and maintenance. Connecting them to a centralized power system is quite expensive due to their difficult accessibility (many of them are located on islands and mountain slopes) and low electric power required (supplied to few households in the area). The autonomous power supply systems are seen as a solution to this problem. [13, 07, 17, 08, 03, 18, 20] The goal of the study set involves the following tasks:
Evaluate the possibility of using solar energy to power the historic buildings and structures
• in accordance with the legislation of Montenegro in the field of cultural heritage; Using the estimation, we would like to suggest options for incorporating solar power supply systems into the appearance of a historic object without damaging the architectural perception. Choose the best option for the configuration of an autonomous solar power supply system.
The analysis of income streams of solar radiation
In order to assess the feasibility of solar installations implementations the analysis of income streams of solar radiation on the differently inclined south oriented surfaces with geographic coordinates 42° North latitude, 19° East longitude has been conducted. The analysis of data leads to the following conclusions: Maximum average annual solar energy input is on the inclined surface under the slope of 27° to horizon, minimal input -is on the horizontal surface.
The most uneven input of solar radiation from month to month is equal to the surface inclined by 27°. Minimum solar energy income differences in summer and winter months are observed for the surface inclined by 57°. The knowledge about the nature of the incoming 1.
2.
solar radiation from one month to another one allows to choose the optimum angle of inclination of the surface for the most of energy effective and economy efficient schedule of electricity consumption. So for electricity supply mainly in the summer months is better to use photovoltaic modules, placed horizontally. To evenly load over the year it is advisable to place the modules at an angle of 57° to the horizon. Data entry of incoming solar radiation allowed us to calculate the average monthly and average annual electricity generation by polycrystalline silicon photovoltaic modules with a rated efficiency 13%, Ta b le 1.
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The analysis of the regulatory framework
Montenegro's Ministry of Culture and the Office for the Pretection of Cultural Heritage (Ministarstvo kulture Crne Gore i Uprava za zaštitu kulturnih dobara) launched the project of reassessing cultural values. This project has been the largest one in the last decades. Currently this project is at the stage of completion. The purpose of the project is the formation of a highquality database containing full details of all previously recorded and newly identified cultural heritage objects. "The Law on the Protection of Cultural Heritage" ("Zakon o zaštiti kulturnih dobara") stipulates actions for the preservation of cultural heritage objects and protects them from improper reconstruction and ungrounded restoration. According to the law, the individual approach is given to each object while drafting the set of measures for their preservation. The projects are developed on the basis of the initial data from the Office for the Protection of Cultural Heritage ("Uprava za zaštitu kulturnih dobara") and are approved there. The project implies the preservation of individual historic buildings and structures as well as of the surrounding environment that can be seen as the historic context for the immovable monuments of history and culture. Thus, the protection of cultural heritage is carried out both at the level of individual objects and the environmental level. Photovoltaic systems can be divided into three categories in accordance with their position to a building, which is an energy recipient:
Building-integrated photovoltaics (BIPV). Building attached photovoltaics (BAPV).
Building-independent temporary photovoltaics constructions (BITPVC) [10] . The protection reasons tend to be a priority. Thus, the most suitable option for historic objects is building-integrated photovoltaics, which is a part of the building envelope construction or decorative and finishing materials (BIPV) [09, 12, 14] . Such a technique allows to integrate solar photovoltaic elements into the building enclosure and make them mostly invisible. Also, it is possible to locate photovoltaic modules on blind roofing areas. Most suitable systems would be building-attached photovoltaics, technological fitting elements of envelope constructions (BAPV). Besides, photovoltaic modules can be located on adjacent buildings or on the ground near the object [14, 15] . Positioning of solar power supply systems into the category of temporary constructions was offered specifically for the power supply of unique objects: buildings of special architectural or historic interest. The use of building-independent temporary photovoltaic constructions (BITPVC) allows to turn to the original appearance of a historic building at any moment [10] . We prefer Building-integrated photovoltaics (BIPV) and "camouflage" methods, where we're using the principle of minimal impact on the original appearance of the building (Figure 2, 3 ).
• • • Figure 2: Building-integrated photovoltaics (BIPV). The Beska monastery, model
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If this location is considered to be unacceptable, it is advisable not to place solar modules on an object, but near it.
The calculation of parameters for photovoltaic systems for the selected object of study -Starcevo monastery
The Starcevo monastery was chosen as the object of the study (Figure 4 ). When we discuss 
METHOD, CALCULATIONS AND RESULTS

Method
Simulation of different methods and optimization of the parameters of system elements was conducted with the use of a special computer program. Nowadays, the National Renewable Energy Laboratory (NREL) optimization computer model for distributed power,"HOMER," is widely applied. Optimization criteria chosen were the minimum net present costs for the whole period of system's service. The limit considered was the minimum value of losses of energy in the system. [18] [19] [20] The costs of the elements in question are present in the Ta b le 2.
When calculating the various structural schemes and combinations of parameters of elements in the system were considered. PV modules + storage batteries (SB); Fuel-powered generator + storage batteries; PV modules + Fuel-powered generator + storage batteries. As the optimized parameters were taken:
Peak power of solar PV installation varied from 1 to 5 kW with the step of 0,5 kW. The inclination angle of PV modules was: 27°, 42°, 57°. The power of fuel-powered generator varied from 1 to 5 kW with the step of 0,5 kW. The number of storage batteries varied from 8 to 80 with the step of 8. Power of converter varied from 2 kW to 8 kW with the step of 2 kW.
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CALCULATIONS AND RESULTS
Lake Skadar Island is one of the most interesting applications of autonomous solar power plants in Montenegro. There are monasteries of 14-15 th centuries built on the islands. Today most of them have been restored, but only some of them are adapted to electric power. So, the oldest monasteries of Startsevo, Morachnik and Kom, the landmarks of Montenegro's culture and history, still do not have centralized power supply [01]. Traditionally, the monasteries have always been separate and independent, so solar power supply will enable them to keep their independence and will make life in monasteries more comfortable. The key consumer of the electrical energy in monastery are 5-7 monks permanently reside. Schedule power of such an object is a standard schedule for houses with the only one peak consumption in the evening around 18.00. The annual average daily consumption is 5 kW/h per day, maximum possible peak consumption is 0.7 kW/h , 302
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Optimized calculated results for object (monastery) for the different slopes of incline of PV modules in solar installation are present in the Ta b le 3. The analysis of calculated results, shown in the Ta b le 3 allows for the following conclusions: Due to relatively small energy consumption of the monastery the slope of inclination of PV modules towards the horizon doesn't influence the optimum system configuration. From the technical and economical point the optimal is the configuration of the system based on combine use of solar installation and Fuel-powered generator; the net present costs for the whole service period of the system in this case are equal. For this schedule of energy consumption the possible system configuration is the system with only solar installation, but the net present costs in this case will be 1.5 times higher than costs of system with combine usage of solar installation and Fuel-powered generator.
The use of the system of only one electrical energy source, solar installation or Fuelpowered generator, leads to the similar costs of the system, the losses in both cases are close to 50%.
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Thus, optimal parameters of autonomous power supply system elements for monastery: solar system power is 1.5 kW with PV modules tilted angle 42°, area 11.5 square meter, Fuel-powered generator power is 1 kW, storage battery number is 8 units, converter power is 2 kW.
Night lighting of remote objects
Night lighting of remote objects, which are at the same time view points in the coastal area, will stimulate the promotion of historic places and attract attention to the historic and cultural monuments in Montenegro. Figure 5 shows St. Demetrius' Church, located in the Haj-Nehaj fortress, and predating the fortress itself. A temporary energy-supply covering can be erected in order to light and protect a historic object from precipitations during restoration. Moreover, the covering can be used constantly as a measure to conserve a historic and cultural monument.
5.
, 302 In the present research we used flint solar modules. Their hard framework allows to produce a portable covering with metallic posts and sections. The solar energy, accumulated in the day time, will light an object at night ( Figure 6 ). Figure 7 shows the St.Nedelja Church. The small island is located near Petrovac resort town. With no lighting at night, the island and church are lost in darkness. Solar panels located on the Southern slope of the island could provide the object with the system of night decorative lighting.
CONCLUSION
The analysis of Montenegro's legislature protecting the cultural heritage objects confirmed the possibility to use alternative energy sources to provide historic buildings with energy in compliance with main principles of protecting historic and cultural monuments.
In the situation when the appearance of buildings can not undergo changes, it is advisable to use integrated photovoltaic elements or fully refuse to use solar power supply systems in favour of protection and conservation of the authentic historic environment. The results of calculations revealed the expediency of combined use of solar installations and Diesel engine generators for achievement of economical and energy efficient electricity supply of autonomous objects of different power.
